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Cytotoxicity Testing of Fermented Soybean Products with Various Tumour Cells using MTT
Assay. Kun-Sub Chung*, Ki-De Yoon, Dong-Jin Kwon, Seok-San Hong and Shin-Yang Choi.
*Department of Biological Resources and Technology. Yonsei University, Wonju 220-710,
Korea, Food Biotechnology Division, Korea Food Research Institute, Seongnam 463-420,
Korea ~To investigate the cytotoxicity of Korean traditional fermented soybean products using the MTT
assay, we cxtracted soybean, Kanjang, Doenjang, Kochujang, and Chongkukjang with water, methanol,
and hexane. Primary testing of cytotoxicity of 14 extracts was done for P388D1(mouse lympoid neo-
plasm) and L1210(mouse leukemia) cell lines. Doenjang methanol extract, Kochujang hexane extract,
Chongkukjang methanol extract, and Chongkukjang hexane extract showed cytotoxicity of 86.1, 94.3, 83.
6, and 81.1%, respectively against P388D1, and showed cytotoxicity of 69.4, 969, 514, and 95.1%,
respectively against 1.1210. All the other extracts showed less than 50% cytotoxicity. Methanol extracts
of Doenjang and Chongkukjang showed dose-dependent cytotoxicity against P388D1, L1210, SNU-16
(human stomach cancer), HepG2(human hepatic cancer), WiDr(human colon cancer) cell lines, and IC,
of Doenjang methanol extract was 67.7, 90.4, 1338.0, 706.4, and 371.2 pg/ml, respectively, and ICy of
Chongkukjang methanol extract was 107.1, 2283, 756.2, 1346.0, and 327.0 pg/ml, respectively.
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Table 1. Comparison of inhibitory effect of extracts’ from
fermented soybean products on the growth of P388D1 and L
1210 cells using MTT assay
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Growth inhibition rate (%)

Extracts
P388D1 cells L1210 cells

Soybean

Water extract 21.5 34.6

Methanol extract 11.0 18.7

Hexane extract 2.6 25.0
Kanjang

Kanjang = -

Hexane extract 9.6 i4.1
Doenjang

Water extract 14.5 30.6

Methanol extract 86.1 64.6

Hexane extract - 26.1
Kochujang

Water extract - 23.9

Methanol extract 4.8 36.0

Hexane extract 94.3 96.9
Chongkukjang

Water extract - 54

Methanol extract 83.6 514

Hexane extract S1.1 95.1

"The concentration of the extracts was 250 pg/ml. “-means that
the extract did not show growth inkubitory effect. P388D1;
mouse lympoid neoplasm (ATCC CCL-46), 1.1210; mouse lym-
pocytic leukemia {ATCC CCL-219).
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Fig. 1. Effect of Doenjang and Chongkukjang methanol ex-
tracts on the growth of P388D1 (mouse lympoid neoplasm)
cells.

The incubation was carried out at 37°C for 2 days, and then the
growth was measured absorbance at 550 nm after MTT assay.
®: Doenjang, 7 ; Chongkukjang.
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Flg 2 I\vi«)[:sholng}r of P388D1 (mouse lympmd neeplasm)
cells treated with Doenjang and methanol extracts.

A; control, B; 125 pg/ml, C; 250 pg/ml, D; 500 pg/mi, E; 1 pg/
mi, F; 2 pg/ml.
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Fig. 3. Effect of Doenjang and Chonghukjang methanol ex-
tracts on the growth of L1210 (mouse lympocytic leukemia)
cells.

The incubation was carried out at 37°C for 2 days, and then the
growth was measured absorbance at 550nm after MTT assay. @;
Doenjang, <7 ; Chongkukjang.
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Fig. 4. Effect of Doenjang and Chongkukjang methanol ex-
tracts on the growth of SNU-16 (human stomach carcinoma)
cells.

The incubation was carried out at 37°C for 4 days, and then the
growth was measured absorbance at 550nm after MTT assay. 9;
Doenjang, 7 ; Chonghkukjang.
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Fig. 5. Effect of Doenjang and Chongkukjang methanol ex-
tracts on the growth of HepG2 (human hepatocellular carci-
noma) cells.

The incubation was carried out at 37°C for 4 days, and then the
growth was measured absorbance at 550nm after MTT assay. @;
Doenjang, 7V, Chongkukjang.
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Fig. 6. Effect of Doenjang and Chongkukjang methanol ex-
tracts on the growth of WiDr (human colon adenocarcinoma)
cells.

The incubation was carried out at 37C for 4 days, and then the
growth was measured absorbance at 550nm after MTT assay. @;
Doenjang, <7 ; Chongkukjang.
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Table 2. Comparison of cytotoxicity of Doenjang and Chong-
kukjang methanol extracts with various tumour cells using
MTT assay

Cytotoxicity (ICs,, Hg/ml)

Methanol Mouse cell lines Human cell lines
extract
P388D1 L1210 SNU-16 HepG2 WiDr
Doenjang 67.7 90.4 1,338.0 706.4 371.2
Chongkukjang  107.1  228.3 756.2 1,346.0 327.0

P388D1; mouse lympoid neoplasm (ATCC CCL-46), 1.1210;
mouse lympocytic leukemia (ATCC CCL-219), SNU-16; human
stomach carcinoma (KCLB 00016), HepG2; human hepatocellular
carcinoma (ATCC HB-8065), WiDr; human colon adenocarcin-
oma (ATCC CCL-218).
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